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(54)Title: ALKALINE PROTEASE 



I (57) Abstract 

An alkaline protease having the following properties; a gene encoding the same; a microorganism producing the same- and washine 
compositions containing the same: (,) acting over a broad P H value range of 4 to 13 and achieving, at P H 6 to 12 an acSitHo % or more 2 
h,gh as the one at the optimum pH value; (ii) when treated at 40 »C for 30 minutes, being stable over a P H value range of 6^to 1 WHO™ a vine 
an isoelecu-ic pom. of about 8.9 to 9.1; and (iv) being free from inhibition by oleic acfd on the casein diges.ing^aivl Because of be nf 
h.gh.y stable to vanous surfactants being tolerant to fatty acids and showing a high stability to oxidizing agents thi alkaHn ^roteas "s 
useful as an enzyme to be used ,n cleansers for automatic dish washers and a detergent for clothes, both containing blcachmg ^ompo™ i 



( i ) pH 4 - 1 3 ©J£t ^HTflUH U pH 6 ~ 1 2 T«3pHSttffi© 8 0 96&t±. 
ZrTF-f ; (ii) 4 0 °C\ 3 0 #©MS&#TpH 6 ~ 1 1 ©IEffiT££TS>-5 ; 
(iii) ^*<5 8. 9-9. lftig; (iv) Or U -< >S£c: J; ot*tV >^H?gt!fe 
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( i ) ftfflpHISffl : 

PH4-1 3 ©G^fifflTfMI U PH6~ 1 2 TflWpHSttttO 8 0 JK«±^ 
-To 

(ii) ^pHi&ffl : 

4 0°C, 3 0 #©®iJ£<rc P H 6 ~ 1 1 ©fSfflT'^JTC'&So 
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8. 9-9. 1 f^ig 0 
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3 k©T£>£o 



0H*. 7A*'J7Df7-l?KP4 3 0pH7D7 7 -f^t. 02(4. T 
^■jyDf7-fKP4 3©pH^Stt (4 0°C. 3 0#) 0 3(4. T 

A* >J ^Df7-fK P 4 3 ©pHSfcte (10t, 2 4 Offal) **To 0 4 (4. 
7A*^ D f7-ifKP4 3©flSy D 7 T -f^t, 0 5 14, 7A»uy 
Df7 "*' KP4 3©W«M4^To 116(4, KP4 3 7of7-irW] 
(5 Oiffilttfl:**) C*rt-*^«tt*grr 0 (17(4. KP 9 8 6 0 yof7- 
^^O^^P^cDN^ie^J^^-To "0.8 (4. K P 9 8 6 0 7of7- tf 

©N**Ejij^^^if-r>u^^-r-7-E^^-ro 0 9(4, 5?b P 
p c r «<g«f jt 1 77 v - -T if -< > £^-r Q 

^^-jt'd^-^ sire <o - (iv) ©ark^wttR^wr 

ofA #C (iv) ©14H{*MTfc* 0 -Tttfr^ *lW>»(ifl»Dtfa©- 

*m<DTJl-*t)7*TT-etLXl^ (v) SDS-^'J7^JA7; K 
y^*««c«iS (SDS-PAGE) Ci:^fi^T-M^4 3, 0 0 0 ©fc© 
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«±©B^fl«JttK(io^T TBergey" s Manual of Systematic Bacteriologyj 
(Williams & WilkinstL, 1984*f-) (Dfffitzm M&tt Ltz t Z ^ _hge©31H* 

)i-7M<b fi" 0fgt£§? t tc£ f w — Ifc L ft ^ z £ ^ £ $f9£ SK^^i T £> •£> „ t:t 
±i£3SI*£lt£&ffiK£ftl:£gffiffl£^ (£>T£ : T305-0046H*H3cttt 
mo<[irtrmiTg 1#3^-) lis<*)i* xxf- (Bacillus sp.) KSM- 
KP4 3 (FERM BP-6532) , (Bacillus s*>. ) KSM-KP 

1 7 9 0 (FERM BP-6533) . ;<TJlX xxf- (Bacillus sfc ) KSM-KP 
9 8 6 0 (FERM BP-6534) tLT*KLti (K*t£B : 1996*£9£18B) „ 

oZt^r§6o St^D-^>r^StLTI±. EE*D©^&, #U;U£ (] ) as 
(2) iS^^y^-rv-^fiRLTPCR&T'ifl^ir-r-Sifife^f n-- 



8 



WO 99/18218 



PCT/JP98/04S28 



t£f££K?iJ(i> jSE^iJS-^- 3-5 ft* fe©T-<ifc < . S^iJ^ 1 ^ L < fi 

< i±2RJt©T ^ U S^l<liftiL/:7 ~ yW^n- K-f 

©tsSSC^JT oftt* J: l ^\ @E^iJ#-% 3 — 5 T^£ft 3*g£E?ik Xlif&SSK 

U\> c^T^. B&£U< lift-in (i. HiJl£T « y&SE^JCDgfl© 
$Gli[*lT£>© ~ tfrifft U\> 

£\ pUC 1 8. p BR 3 2 2s pUCl 9«<#tf £*k fc^E^m^ irf £ 

pub i i omfr&tfzti&o 

#(iMPl£ft*£<^\ L<. ;<1-)l7.m'mmm<£>r^l*.Wi¥m : ^ 

Bgffl (Esc/ierichm coLO H© ^7 APattffi ; ^ -y £ a v -f -t XlBS, 
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^T(4 2 0-5 OKWteT 5Cti<»iU^ *%Bj)£»ffl£,£aft<g£ 

L< (4 1 -5 %%Z&£t\% 0 
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_ ^ ? ^ tr\ >J ' fe\ ^ ~ -b A -7 - -t; £ - r 'J n is y- -trV 7" A 
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i. 5u/LT-*ofc, z<D&&fc&4XX'&o&mL&'btitzt&m±mizm& 

°CT— SOTS^iS'L^Stt(r J: <9 St^Em U 5 mM©*gffc* ^ 

S^i^^tM OMh 'J *-*£ffiNgfli£pH7. 5i:?$iU l^36#£(::*r LTSI 
fffL/wo ^l^z:©^tlTl^fS€:5nMa)iSffc*At7X.^:^t;l 0 mM MJ X - *58tfg 
ift?£pH7. 5t'fifift^tfcDEAE-Sephar oseFF (7 7 A7->7 

A£"tfr5 OmM HE P E SM»pH7. 5 (l*f LT^tJf U 

$ -tirfc S P - -fe 7 t n - X F F tj ^ A $ -fr#BRiffiB# J; 0 -^ilflTTgffi 

LT< £i§t£BI#£:lsIlKL/Co ^teS^l 5 %CDZCD-9->r7 0 A ^ffl^TS D S 

'J T ? U A T ~ KMlac»£-fT o i: Z ^W-— ' < > K £ LT&fcB $ *Uc 0 
H»'J 3 

14 £ tl Jl ■ X xxf-KSM-KP 1 7 9 0 j*SO'KSM-KP 

9 8 6 o «c^nnfefi»j 2 tmm&mwTtmL. mmm2 tmmi-mw&^mmL 

XTJlti 'J 7Df7-«ll/; a 

I. H^M^S^HSI^ffi 
( 1 ) ^ttffliJ^ii 
(a) fc-tr-f 

1 96 (w/v) fc-fe'-T > (^v-*tM> : /A ^l?) £t#*j 5 Ommo/V'L 
£flirl#j7{£ 1 mL£ 4 0 °CT 5 ^H«Slfci % 0 . 1 niL©Sl3ftig7££8sira U 

1 2 
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4 0 °CT 1 0 ^lfflSlS«-tTo/co TC Am& ( 0 . I l mo^/L h'J^o aft@£ 

: 0. 2 2mo£/LWmi- h 'J *J U : 0. 3 3mo//Lfi^K) 2 mL£/£JjD LT&fiT- 
£#ltU IStl 0#|SJJ&iEL/c&. mm®im&$:ffi.j® (No. 2Mt: *9 

•y hv>fctS!) Ltz 0 *c IT, jftttO. 5mL(lTA-^7 'Jt£l0f« (1 % (w/v.) 
S5Sf* ±Y\)+>U: \ % (w/v) ffiggg : 2 96 (w/v) *gf^- |- 

'J 0. 1 moi/LTkgeft-*- h 'J 1 : 1 : 1 00 (v/v) ) 2. 5 

mL^^jJD U 3 0 D C* 10 ^flffiig L/c&. f&ffi 7 x 7 - AM 
^ (B^fb^ttSD «:-r^->^7KT'2fgl&S?L/ct>©) 0. 2 5mL^tD^> 

3 0°C. 3 O^fal^t/c^ 6 6 OnmlZ&iizmJtmZffllfeLtio _tl£©g^ 
SC&^fwSEtf?±ffi€-S^ L/r& N ^^^^lin^/c^^^'^ > 7 <t L/Co 
/«i*>\ Sfit 1 3M£ (P. U) ti, ±$Z(DKm&mz&l^T 1 ^IHI(- 1 mmo/©^ 

(b) 

0. 9mL© 1 0 OmmoiV'L* r 7i£lt1ft7?t (pH 1 0. 0, 2 mmo^/Li£fb/7 A :> 

0. 0 5mL^-S^U 3 0 o CT5^ffil/:^ 0. 0 5 niLO^?§^^tP^, 
3 0°C\ 1 0#lffl&l££fT-?;to 5% (w/v) ? ^ 2 mL^llD LTJ5 

J££#lh£-tf\ 4 2 OnmC&MJSKft&^fflll^L/Co 
/«£*>, g£f*t 1 mi (U) (i. Jib£©SEE:*#(i*;'^T 1 Mi: 1 x/moi?©p - 

( c ) t > v > • 7"d t" 

7>7>0^a:fift^(M. L. Anson. J. Gen. Physiol. 22. 79(1938)'), 

zm^r^jtm^yv e>£gt±£-tf\ 7mnti- v u ^.mctph i o. 5 1 l 

/w 0 :©IHig«l (^rat">tlT2. 2%) 0. 5mLl*SI^^0. 1 mL 
(1. 0xl0" 5 ~l. 0 x 1 0" 3 A. U) £MlL 2 5°CIIT 1 0 #IBJ£Ei>£ 

] 0 
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m\ 4. 9 96© h U ? vJimk 1 .. OmL^fiD*.. &l££#lhL/c 0 

iS'il^fflt (3, 0 0 Orpm. 1 0#) €rfirt\ -e©±jffffi4'(::££ *l -SMSSM?^ 

£7*- U > • n- 'J -&(0. H. Lowry£. J. Biol. Chem. . 193. 265(1951^ 

tffc, Hit 1 (A. U) li> ±lfi©£ED&#<l*>^T 1 riffle: 1 mmo/'e© 
( 2 ) SiipH 

> 1 % (w/v) ^^1:5 0mmo//L©:/'J y h > • o t"> V>ffi»S 

lmU-ffip^^ffi (3. Oxl 0" 5 mP. U) 0. 1 mL^tJD/U fc-fcV >S(l c fc o 

( 3 ) pH£/£t£ 

ij h > • o tf > v ( 2 0 uiDOi/ L N 2 mmoi/ L t£f ^i/^At 

W) ^(C^^fflE^- (8. 0 x l 0- 4 mP. U. ) ffi-g- U 4 0 °C> 3 0 ftfflR 
£>' 1 0 °C\ 2 4 B#Bg©4SLg£fT -5 tc 0 Z (Djsmi&&fcft'&, 5 0 mmo// L * ^7 @£ 

(4) SSfiK 

#-t?>T > 1 % (w/v) ^tft^ 5 Ommoi/L^^SESffiffi (pH 1 0. 0 ) 
ImLtplz^ mm&1&2. 0xl0" 5 mP. U. ) 0. 1 mL£«] U 10-80 

/<f*>\ r§t£rI'J5£(i 5nmoi/Lta<k* Af>^ A©^£T&tf#l^£T©ffiS(:::fc 
l^Tfr 
( 5 ) W^t§ 

2 0mmo£/L*'i7ffiMgffii& (pH 1 0. 0 ) 4\ 5mmof/LiS<k* A ->«!7 
ftTStf^#4T©il^(c*>l^Ts (2. 5 x l 0-'mP. U. ) £tn 

#figtl 0^«iMfto/: o 5 Omol'/L^^mm'mk (pH 

io. o ) t 5 tefsHft iv * -tf-r > -miz j; o m* : <%\±<z>mii&rY o 

] 4 
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(6) £js>r*><D#s 

1 imo£/"L&ffi&EWi&'£ts2 0 mmo£/ L ^ ^ MWfMk (pH 1 0 . 0 ) 't'liP 

mm* (4. o x i o--mP. u. ) zmmu 3 o°c. 2 0 #^©^11 

/c 0 5 0mmoi/L*^^IM (pH 1 0. 0) t5<g^U #-trV> 

(7) mmwv&w. 

1 Ommo//L (pH7. 0) {z&m&mmz?fti£Mm^i z> & r> m 

ggU mmfeM (1- 0x| 0' 3 mP. U. ) £-SSfinU 3 0°C. 2 0#FEf]©#L 
g£*To/c 0 -f * > '^IfeTK-C 2 0 U #**^ 9 &??i£t£ 

( 8 ) ^®?§-i±^J©f^# 

1 ^co^S^tM^?^? L/c 1 0 Ommoi/L*OHI8ar?£tw N S£ft*£$ 
(7. Oxl 0" 4 mP. U. ) ^flnU 4 0°C, 4 H#F«<D*!LS£:*t o /c 0 
5 Omraoi/L'-J-^ffiE^Sfffi (pHl 0. 0 ) T' 2 OfgffrRU 

0 H^l*©?^^ o /Co 

( 9 ) m<m mmitym) ofm 

^SS : 5 0 mmoi/LiSSEfkTK^s 2 mmoi/ LiSffc* A i/ «t; ^ N 2 0 mmoi/ 
L7''J y h > • a lf>V> (pH8. 0) 2. 7mL^30°C\ 1 5^Hl«filfcSt, 
0. 3mL©^^^SDL/c 0 &i$Wc:. ffcfiltfe^/:5 # L©#*7 
-■ t" (^-U>*"--7WW^il: 2 0mg/mL) AO^fCO. 8mL-*>:/ 

(10) Hi 

1 % (w/v) fctf'f >£#£r5 OmM'J >®tfSfBfl* (pH 7 ) €-SSMtLT, 
0-10 mM©* U -T >Wci- V 'J ^ A??£TT 2 0 °C, 15 ^WCc^m \ *> -fc" 

1 5 
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4 > £TStM££?T o tz a 

ii. mmmw: 
c i ) mrnpw 

3mm(D'?i=>TT--& (KP43. KP1790. KP9860) d&<rt pH©^iP-£:t£i} L/c= 
SilpHilfctfo^t^ 1 00%iU #pHT©K P 4 3 ©fg*tt&t££[II 1 (Itf L 
/c 0 l^-r'tl©^0 7 : -T--tr"ts fPfflstilpHlipHe — 1 2C&0. ^ 

( 2 ) pH^t£ 

MIU©^^^ 1 0 0 % t U 4 0 °CT 3 0 1 0 °CX 2 4 B#Pb1© 

g-pHClfctf^KP 4 3©H^1i^ia2S^3(l^L/c 0 
4 0 "C\ 3 0 5^©4&irC(2. t ^-rn *> pH 6-12 ©J£$gfflT'^T'£> 0 . * A 

^^/.Y^>o^in(ii:oTpH5(cfc(t6^^ttteir#^^^zt^Bj^y,N ( -/ <i 

o /Co — 1 0 °C. 2 4 B^©#iIIT(i, t ^f^l t> pH 5 - 1 2 ©j£$EfflT!lc£ 
( 3 ) MiSSS 

^;Li/^^*c^Jin^(ifeJj-^SiS^14^ 1 0 0«tU *Sffi(i*Jit*K P 4 3 
©ffijtfTSI*^ 4 (I^L/Co Z©$£^^ * A-^A-f *>&j&jta&(l*>l*T 

( 4 ) fitf&1*fe 

3 0-6 0'C£X'<D&&BtX' (pHl 0. 0. 5 mmoi/LJgffc* )l y+> U : m\\lk 
IfmifcWk') . 1 0#IHJ©fftffiS£fTl\ 55?¥S14€-«05EL/-o *«LSBf ®^tt 
£ 1 0 0%<tU *iIi&Si:i)l^KP4 3 ©&#i2M££SI 5 (C^To 

1 6 
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3^ l^n©ya^T-iz't^<t^A^^AM^Jjp^£i^t>Tli. 6 0 D C£T'£ 
i&itt) l~ (5nmo//L) <DmUiz£ OSffi^ttli 1 0 'CHS 

t> w ( - <i n t i ^ i x ^ =7 - -t' ( i ecft r & ist « ^ <m -r -5 1 © t^A.^ii 

/Co 

(5) iI-Ct>0|ji 

^WT'DfT-^CohT, 3-«:£JSts (Immoi/L) T 2 0 mmoiVL + 

(pHl 0) . 3 0°C\ 2 0^fffl©5»L31^m\ H#St4£$iJ5£L/^ 
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m 3 



( 1 mM; 


KP43 


*f j§ tt (96) 
KP1790 KP9860 


Arrr % V?C- -fin 


100 


100 


100 


AgN03 


66 


70 


45 


NiC 


92 


95 


96 


CaC ^2 


97 


95 


101 


CoC i 2 


91 


101 


98 


FeC ^3 


93 


113 


. 96 


ZnCi 2 


85 


94 


91 


CuCi 2 


91 


96 


94 


HgCi 2 


38 


37 


33 


MgCi 2 


92 


103 


100 



im3kW: lndU&Stg. 20mM*^gfefg 
M(pH10.0)30°C\ 20# 

(6) &wmmmv>im 

1 Ommof/L U >KJ»WSJ[ (pH7. 0) (i&MIS^iJ^pJf^zil^r/j: 5 J: -5 tzm 
llQU 3 0°C\ 2 0^IBI©l!iI?:fTl\ 8l¥Stt^i^l/:, Bl^tSfefi. 

m^-mmmM^T-mmomm^^^tzmcDmm^n^ 1 o o %<t-r<?>t@*f-fi 

(DFP) . 7x-iL-^>XAt-A7At7^K (PMSF) SCF+t^^ 

1 8 
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m 4 



pi m 


(iS) 


1 ft r§ 

KP4S 

lulu 


14 (96) 
KP1790 


KP9860 




— 


100 


100 


100 


EDTA 


5 


110 


97 


101 


EGTA 


5 


92 


91 


90 


0-7it> 1- D 'J > 


5 


100 


103 


100 


DTT 


5 


104 


102 


105 


PCMB 


1 


125 


115 


126 


NEM 


5 


97 


100 


100 


DFP 


1 


14 


17 


16 


PMSF 


1 


0 


0 


0 




0. 1 


87 


87 


80 




0. 1 


103 


99 


97 




0. 1 


102 


101 


93 


E- 6 4 


0. 1 


104 


99 


103 




0. 1 


99 


102 


102 



EDTA : if U > *JT I > 4 fffil 
EGTA : if- U y 7' U =» - A- 4 EtS$ 
DTT : h-A- 
PCMB: p-^ov-^a'JBil 
NEM : N-xf ^-7 U >f ~ K 
DFP : ^ -T 7 7"n t7U 7 A * A 'J >B£ 
PMSF : 7 x-=-;M ^ >x;lt.-A7At 'J K (i/T^ttS!!) 
( 7 ) ^M&t£#«JCDf£# 



1 9 



WO 99/18218 



PCT/JP98/04S28 



Wof7-t^0. lmo£/L h >)^-ikmmW1fe (PH9. 0 ) «=k \% 

t£fi> MIW 0#T©SI3t7£1££- 1 0 0 ^fr^tH^T^^L/^ (^5# 
OS) 0 ^©&m. 3MM(Dmm^ Ii7;l+;K>-tj>XA*>i (LAS) 

^fe^iM^t LTWfflT$>5 t#^^n/c 0 



^ ® iS 14 #J 


KP4? 


il g S (%) 
KP1790 KP9860 




100 


100 


100 


XA*>|£^- h U OA (LAS') 


100 


88 


100 


f»^- h 'J OA(ES) 


101 


102 


104 


Vris^ffimi- h l ) 0 A(SDS) 


104 


97 


103 


^ h U OA (AOS) 


100 


111 


100 


T>l*Jl-m&1- h U OA (AS) 


113 


107 


107 


(a-SFE) 


112 


113 


105 


V7^ y-A 7 OH 


109 


109 


104 



ttkmikft : 1 %%mifc\!mL 100mM*Og£M-$i?f£(pHl0. 0) 
40°C\ 4B#p E fjMlI 



( s ) witmofm 

« (pH8. 0) *3 0 "CT&H^m \ W^(i^r&ti^SiJ^t/c 0 16i: 

2 0 
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( 9 ) mtrmo&w 



_*tW>^K!g (mM) 



0 


1 


2 


5 


1 0 


KP437' DfT-t' 100 


100 


100 


103 


119 


KPl790^o^T--t?'100 


100 


100 


108 


121 


KP98607°of-T--trl00 


100 


100' 


100 


106 


H»J5 (KP 9 8 6 0 7 




'--tfiifc-?©? o — 







( 1 ) KSM-KP 9 8 6 Otfc^V ^DNAOfl^ 

KSM-KP 9 8 6 0 ^f*^ ( 0 . 5 % 2VLo 0 . 2 %*' U ^7 

h>-S. 0. 0 5 0. 1 %KH 2 P04 • 7H*(X 0. 2 6 % 

N a C 0 3 : pH 9 . 0 ) 5 0 0 mLT 3 0 °C. 2 B m^m Ltzfe, 0 
E#£-[eJiK L/co f# 'i^l/csi*^ Saito tMiura <i©7j& (Biochim. 
Biophyc. Actao. 72. 619(1963) ) <h(D^m^ & 0 ? J ADN AZmm Ltz a 
(2) KP 9 8 6 0 ^a^T-^'(D^^mt^m^(DMU 
1) fSa^dcfc-SKP 9 8 6 0 :/o-rT--tfCD£1± 



K'P 9 8 6 0 7 e OT"T--tj" ( 5mg/mL) 4 5 # L 

PMSF (1 0 0 mM) 2 0 # L 

EDTA (2 0 OmM) 1 0 u L 

S D S ( 0 . 0 8 mg/mL) 2 5 u L 



&7&£2mM §tg£T>^^7/.-£;«rU SDS. EDTA, PN4S F >/c 

2 1 
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2) h ')f^y{z^tvjy%m 

1 0 0 At L 

M:7->> (l ug/ml. Sigma) 1 0 0 // L 

1M Tr i s-HCi? ( P H7. 5) 5 Q uL 

7 5 0 H 

smmim^ 0 sic©*ifcttSDs co. o 8 mg / mL ) . edta (2 0 0 

UK PMSF Cl0 0riD***Wi 3 0 0 /iL. lOO^L. 2.0 0.U0 
2mM i»T>^^^T«#fU SDS, EDTA, PMSP*»i^ 

mmmLtzi^ 1 0 0 uhQ>mm^z»mu sDs-p A GEfflo-9->7;i 

3) SB^^P^oHiR 

2) Tl#^^/c-9->y7^u^^^- J (Bio-Rad tt») 1 2 96T**U*» 
U Quick CBBSfefefc (Bio-Rad t£») TlftfeLSS^O K^ffiL/c' 

SDS-PAGE»1A 777 _ (fflfiSlir-J S/> i 4. 4% (W/V) , 
Tr i s(*3. 0 3%. SDS (Bio-Rad ttfi) 1 0%) **n^ M -c*#L 

tef£*LT, :/o^-r>5— (Protein Sequencer 476Aa:AppJied 
Biosystem it£f) ^c*¥fJr(::« L/c 0 

(3) PCR 

0*«a©^-rv- (B8) ilDNA 1 OOng, 75-fv-2 0 



WO 99/18218 



PCT/JP98/04528 



pmol^-ffl^TPwoDNA polymerase (Boehringer mannheim ttfi) £-ffli^T 1 0 0 

Expand™long template PCR system (Boehringer mannheim ft§^) £EH^T 
5 0//L©£fc£T'*Tofc«, Hi 8 -f ^-T'&* 9 8 6 0 -N2 t 

9 8 6 0 - 2 5 k-RV*ffl^/:PCRCJ:0, 5 2 7bp©DNABfK-«:JE?#t 

/Co 

( 4 ) PC Rm%B<D-y-7 2v-—>7 

P C RH^^High pure PCR product purification kit (Boehringer mannheim 
ttS) ^HH^TftSSLfcSL pUC 1 8® Sma I -fr-T bdLigation kit ver. 
2 (TakaraftSD ^ffl^tl 6°C. — l£Sl£c: J; OJ* A Ltz a ttbnfca^T' 

Kt3 > f-r> h-bA-E. coli JM1 0 91* (TakarattK) U 
4 2°C. 4 5OTcDt- h -> 3 ? £r-^X.> E. coli JM1 0 9t*€r^KfelfeL 
fc 0 ifficLBm, 3 7°CT 1 Hfflftfi^Ji:, IPTG(0. 1 nAU 
Sigma) M'X-g a 1 [ 0 . 0 0 4 % (w/v) „ Sigma], T> t"-> 'J X 5 0 
yg/raU Sigma) ^tft^LB^l^- M«Uc 3 7"Cr-^«F#U 

( 5 ) 

WMm&it&'T > f •> 'J > 5 0//g /mL£-g"W b/cL BT3 7 °CT— L . 
ffitt'&iS'L^Sil- X OEIXSfcx High pure plasmid isolation kit £ffll^T 
(Boehringer mannheim *±SD SUft^^v^i K*?#^o i^n/:fflM7*7^ 
^ Kl u g&$MMtLX, y7^T-tDNA Sequencing kit (PERK IN ELMER 
1±I2) ^ffl^T 2 0 u L©Sl£^"c P C RjRlE€:fTo/Co KlE&JS&^Quick 
spin column (Boehringer mannheimttSI!) ^ffl^TtS S3 L/i &<~. i§4>i'<tf 
l^-^-tES^ts DNASequencer 3 7 71 (Applied Biosystem ttK) 

2 3 
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PCRC^oT^ft^DNAISrJm. KP- 9 8 6 0 7u xT— tr©N5fc*8 
®ft&*<C^ffi®.?Z 3~d(DT i ym (Asp. Hi s. Ser) ©ft. Asp 

tHi s ®aa©*j5iE^it#^.t)n-5aejij^s«>^nf-c kp- 

9 8 6 O^DfT- tjif^O-gp^T^^^^^n/co 
(6) >'W7''J > 

KP 9 8 6 O^fe^^-EcoR L Sac U Kpn U Hind II U BamH U Xho L 
Pst U Bgl II^ffil^TMSU ?#^>nfc 5 2 7bp DNA^7o-7'W> 

( 7) >r XPCR 

5 2 7bp©i2^J^^{^L/c^o-^*i ~4 (09) ^fflt^>A' 
-XPCR^ofc, KP- 9 8 6 0^fe^^«H^EcoRi. Hind m. PsU. 
BgHn::J:37c£J8ft£m\ Ligation Kit ver.2 (TakaratlM) 

hlZfe^Tft^tio &<hfltzJx.l£i&$:3-? J -f>'<-XPCR 
ffli!DNAtL/: 0 EcoRI. Hindi 1 1. PsU, Bgl I IflJKBgjS^flLiJ W<-x 
PCRIiSDNAO. 1 ug s 7 , 7-f7-l5a ; 4#l Op mo £t Expand 
long template PCR system^-ffll^T. PCRSCd ; (9 4 °C 1 o S\ 

6 0°C3 08\ 6 8°C 4 20 1 OtO^k ( 9 4 °C 10S\ 6 0 °C 3 0 
f-h 6 8°C 4^+2 0x^.^H) 2 0t^^;k 6 8 °C 4 °C 1 

ao ^^to/co EcoRw\mm^Mm^yy<-xpcRmmmDNAo. 1 

7 , 7^7-2SO'3^1 0 p moi? ^Expand long template PCR system & 
ffl^T. PCR£l£ (£#;|S]±) ^^fo/^o &t>tlK®$sDNA1S\fr&Mgh 
Pure PCR Product Purification Kit £flH*Tffi$!!&, DN A blunting Kit 
(TakarattS) £^T«£¥r£f|: L/c 0 f# D N AlfifH" tftmmm 

2 1 
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Sma I ^il/:pUC 1 8 t&M£L, * v MlftoTLigation Kit ver. 2M 

(8) KP - 9 8 6 0 ^o^T--tr"iS^©^iMS@£^J©jij?fiT 

->-^ >X©££fL K P - 9 8 6 0 ^"D-rT-Hfitfe-T-twIi 1 9 1 7 bp. 
6 3 97 ; Kf oOpen Reading Frame(ORF) 7W?£U ORFt 

(KiMMil^ON^ffi^Jd-^-r^M^^L,^ (NDVARH I VKADVAQSSYGLY) e 
N^mmfr'b, ^S"7*a-rT--tf(i 1 3" 0 2 bp, 4347; J W&SkhVgfc 
Ztltc (@e^iJ#-^-3. ^T-445310Da) o */:0RFO±atCli^n*-^-f 
JlSc (-3 5£M : ttgtgU - 1 Qm& : tacgat) SCJ ;i J #V-A*S£-gM4 (SD 
ie?ij : aggagt) if£^£*l 5 S2?iJ ft fc e J^±=> K> (taa) ©T^dfi 

^_ ; *-;?-t*f -2 6. 2kcal/mol G>m&x.*>Ur-& : &'?2> 

tl^t&ClLT. KP - 4 3 7°nT-T--tfSa ; KP- 1 7 9 0 
ia?ij#^-4&t>'5 (l^To 

mw\ 6 

J I S K 3 3 7 1 C^UM^i^T^fCc St/f^li. S7ietSt©@e^M 

mji^fc&iknz: 1 1. 2mgCaco 3 / / L (4 c dh) <D7ki-T&mmm~m 

-rT--tf > V > • £ >&rC 4 OmAPU/Lt<i 

2 5 
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9- (.±.mmf^m) £<MU 1 5°C. 1 0 Orpm ti 0ftmmfr$:'a->K o 

&m&, — noma (i 5fi) &MJt^mnm*><Dmm&ftjfoTmj£Ltz 0 

8 (ItjvTo 



(£S%) 





^JA 




fame 


! LAS 


23.0 


4.0 


i ' 

i 20.0 


1 AS 


4.0 






i AE 


5.0 






! A E P 




5 0 




j AES 




20.0 






3.0 


2.5 


2.0 




22.0 




20.0 




15.0 








3.0 








7.0 




7.0 




4.0 




! 


i WMi- h U ^ 


2.0 


0.5 


2.0 ! 


i mm-* h u a 


2.0 




23.0 j 


1 AA-MA 


5.0 












10.0 j 


i PEG 


2.0 




2.0 | 






8.0 


i 


i y —a 




5.0 ! 


| 


i 


3.0 


i 


7.0 ! 
i 


1 mm 

i 










20g/30L 


20g/30L i 


40g/30L j 




10.7 


9.2 ; 


8.0 j 



LAS :Wi%~T (C 12 -,4) / Ot'>x;L.t>>|tF'J^ J i, 
AS : Fr^TAa-iMiXfAtF'JO^ 
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AEP • -t-'Jt + ^if UV^'Jt + ^^Dh'l, y=?^> 'J JlzL-r-'l 
(EO^fllra^l/Sfc 8 > PO^mttm* i\s&L 3 ) 

KB*-*- HJ «5A : T^XjjAc 

^ B B H iiii : J i s 2-^&ifc^- h ') +>u 

&B B B t£gl£*E : SKS-6 h h ?-fv*±§D ^o n D . 

WSl^ l 5jum 

A A - MA : 7*7>CP5^ T ? U ;UI£- ^ U >T 
(BASFttI) 

P E G : #'J ^ U >?"'J ¥£=1^*8, 0 0 0 

m s 





y n -r T — -if 






mm a 


#^G D D I 


Bacillus sp. KSM-KP43(HSfef&l 2 ) 


106 




Bacillus sp. KSM-KPl790(HM^J 3 ) 


106 


■frmwFn 3 


Bacillus sp. KSM-KP9860(H»J 3 ) 


105 




Savinase 12. 0T type White® 


1 103.5 
i 




Durazyme 6. 0T® 


103.5 

t 
i 
■ 


it$5 D D D 3 


ti L 


; 100 



fl»J 7 
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m 9 ci^-r&j&oftjHrij i o o msbji. mm\ 2 xi* 3 xm ^ntiBacnius 

sp. KSM-KP43. KSM-KP1790XliKSM-KP9860*^©^I^Dflaa-rT--tm^tl 
a° D ^^#P^BS 6 2 - 2 5 7 9 9 0 ^&fBf£$fe©:S&(l£-5 £ iH$S! Lti&$L%B 
(6APU/g) ^lMaJK^LT^|gH^©^^jfflfiR^|(si|gt/. 0 /j;^ 
^^^0CDi^(m. mm. PC. AC-K AC- 2£E£WcJ&#TEWt 
L^ft^ttitiZd. mm, PC. AC-K AC- 2&*t\*'tm¥<tLtz t>(D 
^7'U>Kto;tiaDSj|U:o M^71. 2mgCaC0 s /L (4 C 

dh> (D7ki~T&mmmizmm&. mmme tmmizLxn^^^Ltio 
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9 



* % Bfl 



i 4 


5 




7 


8 


9 


10 

— 


11 


12 


1 

13 ; 


LAS-2 


20 




20.5 




12 


1 

| 

i 






5 


10 | 


LAS-3 




15 








i 

i 








j 
t 


AS-2 






5 




10 


j 


20 






j 


SAS 


3 










i 








i 


AOS 




3 








: 

: 








i 


SFE 




8 








: 












2 


6 


4 


10 


3 


; 3 


2 


1.5 






AES-2 
















20 






AE-3 


3 










i 








10 j 


AE-4 




3 


3 


15 




i 15 


3 




15 




AE-5 












i 


2 


20 


20 


25 j 


AG 


















5 






30 


18 


15 


15 




! 10 


20- 






j 










10 




i 12 

! 








| 










20 




1 








i 




12 


1 


8 




10 


i 


5 








STPP 






■ 




25.5 


: 20 








i 

! 




10 


27 


25 


10 


10 


1 15 


17.5 


0. 1 




i 
i 






3 




2 


5 


j 
i 








] 

0.2 ; 




2 


2 






1 


i 




0.2 


0.2 




4.5 


1.5 


i 


1 


11 


1 8 


10 






i 








j 4 


2 




i 


5 


1.5 


1 


i | 


NTA 












j 2 








6 1 


*yx^; — ;bT i > 
















4 


5 


PAA 






1 




1 


; 1.5 


3 






i 
I 


A A -AM 




3 


i 3 














j 


CMC 


2 




i 






: 








i 


PFG 


5 


o 
L 


! 0 
i *■* 


2 


o 
£ 






i ^ 
j . j 




1 


PVP 














; 2 










0. 3 


U. 0 


U. o 




n 9 

u. 0 


- 0 r \ 


: 0 *3 
. U. 6 


u. J 


0 1 


0 1 • 


0.2 


! 0.2 


i 0.2 


! 0.2 


0.2 


; 0.2 


; 0.2 


0.3 


0.3 


o. 3 ; 


7k 


4 




! " 


j v. 3 




1 


— > 

! ^ 


^ o. / 


oo. — 


■y\J. l- j 


jn? y — ;b 








: 
' 




i 


i 


5 
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9860-N2 5 ATT GTT AAA GCT GAT GTT GCT CAA 3' 
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A A A A A 

G G G G 



9860-1 8 k-RV 



9860-1 8k 



9860-25k-RV 



9860-25k 



TAT TTT GGT CTA CAT TAC CGT GG 5' 
A C C G c C 

G A A A 

G G G 
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G G G 
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G C * C C C C C 
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5' ATT ACT GTT GGT GCT ACT GAA AA T 
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A G A 
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SEQUENCE LISTING 

<110> KAO CORPORATION 

<120> Alkaline Protease 

<130> FP-KS-0498 

<150> JP 09-274570 
<1 51 > 1997-10-07 

<160> 5 

<210> 1 

<21 1 > 639 

<212> PRT 

<213> Bacillus sp. 

<220> 

<221> misc_feature 

<222> 23, 29. 32. 46. 47. 53. 70. 74. 89. 102. 105. 128. 130. 131. 132. 133. 146. 

148. 160. 165. 172. 183. 187. 188. 189. 194. 286. 306. 324. 369. 431. 501. 

531. 541. 584. 591. 592. 594. 595. 596. 61 1. 632 
<223> Xaa=arbi traty amino acid 

<400> 



J / 2 3 
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Met Arg Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala lie 

15 10 15 

Leu Ser Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg Xaa 

20 25 30 

Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa Gly 

35 40 45 

Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 

50 55 60 

Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr Val 
65 70 ' 75 80 

Pro Ala Asn Asn Lys Leu His He Xaa Gin Phe Asn Gly Pro He Leu 

85 90 95 

Glu Glu Thr Lys Gin Xaa Leu Glu Xaa Thr Gly Ala Lys He Leu Asp 

100 105 110 

Tyr lie Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val Xaa 

115 120 125 

Ser Xaa Xaa Xaa Xaa lie Glu His Val Glu Ser Val Glu Pro Tyr Leu 

130 135 140 

Pro Xaa Tyr Xaa He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Xaa 
145 150 155 160 

Leu Val Lys Ala Xaa Ala Leu Asp Thr Lys Gin Xaa Asn Lys Glu Val 

165 170 175 

Gin Leu Arg Gly He Glu Xaa He Ala Gin Xaa Xaa Xaa Ser Asn Asp 

180 185 190 

Val Xaa Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 
195 200 205 
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Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 

210 215 220 

Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp Thr 
225 230 235 240 

Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He Thr 

245 250 255 

Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Xaa Thr Asn 

275 280 ' 285 

Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met Asp 

290 295 300 

Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
305 310 315 320 

Ser Gin Ala Xaa Ser Ala Gly Ala Arg He His Thr Asn Ser Trp Gly 

325 330 335 

Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn Glu 

355 360 365 

Xaa Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn Ala 

370 375 380 

He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 400 

Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 
405 410 415 
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Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Xaa He 

420 425 430 

Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 

His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr Pro _ 

450 455 460 

He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
465 470 475 480 

Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He Ala 

485 496 495 

Gly Ala Ala Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 

500 505 510 

Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr Ala 

530 535 540 

Thr Ala Gly Lys Pro Leu Lys. He Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 

565 570 575 

He Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa Xaa 

580 585 590 

Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 

595 600 605 

lie Asn Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 
610 615 620 
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Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala He Val Asn 

625 630 635 

<210> 2 

<211> 640 

<212> PRT 

<213> Bacillus sp. 

<220> 

<221> misc feature 

<222> 3, 24. 30, 33. 47, 48. 54. 71. 75. 90, 103. 106. 129. 131, 132. 133. 134. 147. 

149. 161, 166. 173. 184. 188. 189. 190. 195.287. 307. 325. 370. 432. 502. 

532. 542. 585. 592. 593. 595. 596. 597. 612. 633 
<223> Xaa=arbitrary amino acid 

<400> 

Met Arg Xaa Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

15 10 15 

lie Leu Ser Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg 

20 25 30 

Xaa Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa 

35 40 45 

Gly Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

Ser Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr 
65 70 75 80 

Val Pro Ala Asn Asn Lys Leu His lie Xaa Gin Phe Asn Gly Pro He 

5 / 2 3 
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85 

Leu Glu Clu Thr Lys 
100 

Asp Tyr He Pro Asp 
115 

Xaa Ser Xaa Xaa Xaa 
130 

Leu Pro Xaa Tyr Xaa 
145 

Xaa Leu Val Lys Ala 
165 

Val Gin Leu Arg Gly 
180 

Asp Val Xaa Tyr He 
195 

Val Ala Arg Gly He 
210 

Leu Tyr Gly Gin Gly 
225 

Thr Gly Arg Asn Asp 
245 

Thr Ala Leu Tyr Ala 
260 

Gly His Gly Thr His 
275 

Asn Lys Gly Met Ala 



90 

Gin Xaa Leu Glu Xaa Thr 
105 

Tyr Ala Tyr lie Val Glu 
120 

Xaa He Glu His Val Glu 
135 

He Asp Pro Gin Leu Phe 
150 155 
Xaa Ala Leu Asp Thr Lys 
170 

He Glu Xaa He Ala Gin 
185 

Thr Ala Lys Pro Glu Tyr 
200 

Val Lys Ala Asp Val Ala 
215 

Gin He Val Ala Val Ala 
230 235 
Ser Ser Met His Glu Ala 
250 

Leu Gly Arg Thr Asn Asn 
265 

Val Ala Gly Ser Val Leu 
280 

Pro Gin Ala Asn Leu Val 



95 

Gly Ala Lys He Leu 
110 

Tyr Glu Gly Asp Val 
125 

Ser Val Glu Pro Tyr 
140 

Thr Lys Gly Ala Ser 
160 

Gin Xaa Asn Lys Glu 
175 

Xaa Xaa Xaa Ser Asn 
190 

Lys Val Met Asn Asp 
205 

Gin Ser Ser Tyr Gly 
220 

Asp Thr Gly Leu Asp 
240 

Phe Arg Gly Lys He 
255 

Ala Asn Asp Thr Asn 
270 

Gly Asn Gly Xaa Thr 
285 

Phe Gin Ser lie Met 
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290 295 - 300 

Asp Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

Phe Ser Gin Ala Xaa Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 

325 330 335 

Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

340 345 350 

Asp Tyr Val Arg Lys Asn Asp Met Thr lie Leu Phe Ala Ala Gly Asn 

355 360 365 

Glu Xaa Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

Tyr Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Xaa 

420 425 430 

lie Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

435 440 445 

Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 

450 455 460 

Pro lie Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 

485 490 495 

Ala Gly Ala Ala. Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
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500 • 505 510 

Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

Glu Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr 

530 535 540 

Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

Val He Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa 

580 585 590 

Xaa Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 

595 600 605 

Phe lie Asn Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 

610 615 620 

Tyr Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala lie Val Asn 
625 630 635 640 

<210> 3 

<211> 1920 

<212> DNA 

<213> Bacillus sp. 

<400> 

atg aga aag aag aag gtg ttt tta tct gtt tta tea get gca gcg att 48 
Met Arg Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala lie 
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1 

Ctg teg 
Leu Ser 

ttt gat 
Phe Asp 

ttc tec 
Phe Ser 

50 

gaa aat 
Glu Asn 
65 

ccg gca 
Pro Ala 

gaa gaa 
Glu Glu 

tac ate 
Tyr He 

tea aaa 
Ser Lys 
130 
ccg aaa 



act gtt gca 
Thr Val Ala 
20 

ctg gat ttt 
Leu Asp Phe 
35 

aaa cag cga 
Lys Gin Arg 

gtg aaa ctt 
Val Lys Leu 

aat aat aaa 
Asn Asn Lys 
85 

aca aaa cag 
Thr Lys Gin 

100 
cct gat tat 
Pro Asp Tyr 
115 

gtc cgc tec 
Val Arg Ser 



tta aac 
Leu Asn 

aaa gga 
Lys Gly 

caa aca 
Gin Thr 
55 

ctt aaa 
Leu Lys 
70 

etc cat 
Leu His 

aag eta 
Lys Leu 

gca tat 
Ala Tyr 



aat ccc 
Asn Pro 



10 

teg get ggt gat 
Ser Ala Gly Asp 



att caa 
lie Gin 
40 

ggt gcg 
Gly Ala 

gga ttg 
Gly Leu 

att gtc 
He Val 

gag aca 
Glu Thr 
105 
att gtc 
He Val 
120 

cac gtg 
His Val 



aca aca 
Thr Thr 

get gca 
Ala Ala 

eta aag 
Leu Lys 
75 

caa ttc 
Gin Phe 
90 

act gga 
Thr Gly 



ace gat 
Thr Asp 
45 

ttt ctg 
Phe Leu 
60 

aaa ctt 
Lys Leu 

aat ggc 
Asn Gly 

gca aag 
Ala Lys 



15 

gca agg act 96 
Ala Arg Thr 
30 

gtc agt ggt 144 
Val Ser Gly 

gtg gag tct 192 
Val Glu Ser 

gaa aca gta 240 
Glu Thr Val 
80 

ccc att tta 288 
Pro lie Leu 
95 

att etc gac 336 
He Leu Asp 
110 

gat gtt cag 384 
Asp Val Gin 



att gaa 
lie Glu 
135 

tac aaa ata gat ccc cag ctt 



gag tat gag ggg 
Glu Tyr Glu Gly 
125 

gaa tea gtg gag 
Glu Ser Val Glu 
140 

ttc aca aaa ggc gca teg acg 480 



cca tac ttg 432 
Pro Tyr Leu 
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Pro Lys Tyr Lys He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Thr 
145 150 155 160 

ctg gtg aaa gcg ttg gcg ctt gat acg aag cag aac aat aaa gaa gtg 528 
Leu Val Lys Ala Leu Ala Leu Asp Thr Lys Gin Asn Asn Lys Glu Val 

165 170 175 

caa tta aga ggc ate gag gaa ate get cag tac gta gca age aat gac 576 
Gin Leu Arg Gly He Glu Glu lie Ala Gin Tyr Val Ala Ser Asn Asp 

180 185 190 

gtc cat tat att acg gca aag cct gaa tat aag gtg atg aat gat gtg 624 
Val His Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 

195 200 205 

gec aga ggt att gtc aaa gcg gat gtg gca cag age age tac ggt ttg 672 
Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 

210 215 220 

tat gga caa ggc cag att gtc gca gtt gec gat act gga ttg gat aca 720 
Tyr Gly Gin Gly Gin lie Val Ala Val Ala Asp Thr Gly Leu Asp Thr 
225 230 235 240 

gga aga aac gac agt teg atg cat gaa gec ttc cgc ggt aaa ata aca 768 
Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He Thr 

245 250 255 

gca eta tat gca ctg ggt egg acg aat aat gcg aat gat acg aac ggt 816 
Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

cat ggt acc cat gtg gca ggt teg gta tta gga aat ggc gca acg aat 864 
His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ala Thr Asn 

275 280 285 
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aaa gga atg gca cct caa gcg aat ctg gtt ttt caa tec ate atg gat 912 
Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met Asp 

290 295 300 

age agt ggt ggg ctt gga ggc ttg cct tec aat ctg caa acc tta ttc 960 
Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
305 310 315 320 

age caa gca ttc agt gca ggt gec aga att cat aca aac tec tgg ggg 1008 
Ser Gin Ala Phe Ser Ala Gly Ala Arg He His Thr Asn Ser Trp Gly 

325 330 335 

gca gcg gtg aat ggg gee tac acg aca gat tec aga aat gtg gat gac 1056 
Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

tat gta agg aaa aat gat atg acg att ctt ttc gcg get ggg aat gaa 1104 
Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn Glu 

355 360 365 

agg ccg aac ggc ggt acc ate agt gca cct ggt acg get aaa aac gee 1152 
Arg Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn Ala 

370 375 380 

ata aca gtc ggc gca acc gaa aac ctg cgt cca age ttc ggt tec tat 1200 
He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 400 

gca gat aat att aac cac gtt gca cag ttc tct tec cgt ggc ccg aca 1248 
Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 

405 410 415 

aaa gat ggg cga ate aag cct gat gtc atg gcg cca ggg aca tac att 1296 
Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Tyr He 
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tta tea 
Leu Ser 

cat gac 
His Asp 
450 
att gtt 
lie Val 
465 

aga gga 
Arg Gly 

ggt get 
Gly Ala 

ggc cga 
Gly Arg 



420 
gca aga 
Ala Arg 
435 

age aaa 
Ser Lys 

gcg ggg 
Ala Gly 

ate act 
lie Thr 

gct gat 
Ala Asp 
500 
gtg acc 
Val Thr 
515 



tec agt 
Ser Ser 
530 
acg gcg 
Thr Ala 
545 

gca age act act 



gee eta 
Ala Leu 

ggc aag 
Gly Lys 



tct tct 
Ser Ser 

tat gec 
Tyr Ala 

aat gtt 
Asn Val 
470 
cct aag 
Pro Lys 
485 

gtt gga 
Val Gly 

ctg gat 
Leu Asp 

tea act 
Ser Thr 

cca ttg 
Pro Leu 
550 
get tct 



ctt gca 
Leu Ala 
440 
tat atg 
Tyr Met 
455 

gca cag 
Ala Gin 

cct tec 
Pro Ser 

ttg ggt 
Leu Gly 

aaa teg 
Lys Ser 
520 
age caa 
Ser Gin 
535 

aaa ate 
Lys He 



425 

ccc gat 
Pro Asp 

ggt gga 
Gly Gly 

etc cgt 
Leu Arg 

eta ttg 

Leu Leu 
490 

tat ccg 

Tyr Pro 
505 

ttg aac 

Leu Asn 



tec tec 
Ser Ser 

acg tec 
Thr Ser 
460 
gag cat 
Glu His 
475 

aaa gca 
Lys Ala 

aac gga 
Asn Gly 

gtt gec 
Val Ala 



430 
ttc tgg 
Phe Trp 
445 

atg gca 
Met Ala 

ttt gtg 
Phe Val 

get ttg 
Ala Leu 

aac caa 
Asn Gin 
510 
tat gtg 
Tvr Val 



525 



aaa gcg aca tat acc ttt 
Lys Ala Thr Tyr Thr Phe 
540 

tec ctg gta tgg teg gat 
Ser Leu Val Trp Ser Asp 
555 

gta acc ctg gtc aat gat ttg gat 



gcg aat 1344 
Ala Asn 

aca ccg 1392 
Thr Pro 

aaa aat 1440 
Lys Asn 
480 

att gca 1488 
He Ala 
495 

gga tgg 1536 
Gly Trp 

aac gaa 1584 
Asn Glu 

act gca 1632 
Thr Ala 

gec cct 1680 
Ala Pro 
560 

ttg gtc 1728 
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Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 

565 570 575 

att aca gca cca aac gga aca aga tat gtc ggg aat gac ttc tea gca 1776 

He Thr Ala Pro Asn Gly Thr Arg Tyr Val Gly Asn Asp Phe Ser Ala 

580 585 590 

cca ttt gac aat aac tgg gat ggc cgc aat aac gta gaa aat gta ttt 1824 

Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 

595 600 605 

att aat teg ccc caa agt gga aca tat acc att gag gtg caa gca tat 1872 

He Asn Ser Pro Gin Ser Gly Thr Tyr Thr lie Glu Val Gin Ala Tyr 

610 615 620 

aat gtg ccg gtt gga cca caa aac ttc teg ttg gca att gtg aac taa 1920 

Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He Val Asn 
625 630 635 

<210> 4 

<211> 1923 

<212> DNA 

<213> Bacillus sp. 

<400> 

atg aga aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 48 

Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
15 10 15 

att ttg teg act gtt gcg tta agt aat cca tct gca ggt ggt gca agg 96 

He Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 
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20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 
Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa "192 
Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 
Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 " 75 80 

gtc ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 283 
Val Pro Ala Asn Asn Lys Leu His He lie Gin Phe Asn Gly Pro He 

85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 

100 105 110 

gac tac ata cct gat tat get tac att gtc gag tat gag ggc gat gtt 384 
Asp Tyr lie Pro Asp Tyr Ala Tyr lie Val Glu Tyr Glu Gly Asp Val 

115 120 125 

aag tea gca aca age acc att gag cac gtg gaa tec gtg gag cct tat 432 
Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

ttg ccg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
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Glu Leu Val Lys Ala Val Ala 
165 

aga ggc ate gaa 

Arg Gly He Glu 
180 

tat att acg gca 

Tyr He Thr Ala 



gtg caa tta 
Val Gin Leu 



gat gtg eta 
Asp Val Leu 
195 

gtt gcg cgt 
Val Ala Arg 

210 
ttg tat gga 
Leu Tyr Gly 
225 

aca ggt cgc 
Thr Gly Arg 

act gca tta 
Thr Ala Leu 

ggt cat ggt 
Gly His Gly 
275 

aat aaa gga 
Asn Lys Gly 
290 



gga att 
Gly He 

caa gga 
Gin Gly 

aat gac 
Asn Asp 
245 
tat gca 
Tyr Ala 
260 

acg cat 
Thr His 

atg gcg 
Met Ala 



gtc aaa 
Val Lys 
215 
cag ate 
Gin He 
230 

agt teg 
Ser Ser 

ttg gga 
Leu Gly 

gtg get 
Val Ala 

cct cag 
Pro Gin 
295 



Leu Asp Thr 
170 

caa ate gca 
Gin lie Ala 

185 
aag cct gag 
Lys Pro Glu 
200 

gcg gat gtg 
Ala Asp Val 

gta gcg gtt 
Val Ala Val 

atg cat gaa 
Met His Glu 
250 

egg acg aat 
Arg Thr Asn 

265 
ggc tec gta 
Gly Ser Val 
280 

gcg aat eta 
Ala Asn Leu 



Lys Gin 

caa ttc 
Gin Phe 

tat aag 
Tyr Lys 

get cag 
Ala Gin 
220 
gee gat 
Ala Asp 
235 

gec ttc 
Ala Phe 

aat gee 
Asn Ala 

tta gga 
Leu Gly 

gtc ttc 
Val Phe 
300 



Lys Asn Lys Glu 
175 

gca ata age aat 576 

Ala He Ser Asn 
190 

gtg atg aat gat 624 

Val Met Asn Asp 
205 

age age tac ggg 672 

Ser Ser Tyr Gly 



aca ggg 
Thr Gly 

cgc ggg 
Arg Gly 

aat gat 
Asn Asp 
270 
aac ggc 
Asn Gly 
285 

caa tct 
Gin Ser 



ctt gat 720 
Leu Asp 
240 

aaa att 768 
Lys He 



255 



acg aat 816 
Thr Asn 

tec act 86-1 
Ser Thr 

ate atg 912 
He Met 
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gat age ggt ggg gga ctt gga gga eta cct teg aat ctg caa acc tta 960 
Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gee aga att cat aca aac tec tgg 1008 
Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 

325 330 335 

gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat 1056 
Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

340 345 350 

gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gec ggg aat 1104 
Asp Tyr Val Arg Lys Asn Asp Met Thr lie Leu Phe Ala Ala Gly Asn 

355 360 365 

gaa gga ccg aac ggc gga acc ate agt gca cca ggc aca get aaa aat 1152 
Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc cca age ttt ggg tct 1200 
Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea cgt gga ccg 1248 
Tyr Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

aca aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 1296 
Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 

420 425 430 

ata eta tea gca aga tct tct ctt gca ccg gat tec tec ttc tgg gcg 1344 
He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
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435 

aac cat gac agt aaa tat 
Asn His Asp Ser Lys Tyr 
450 

ccg ate gtt get gga aac 
Pro He Val Ala Gly Asn 
465 470 
aac aga ggc ate aca cca 
Asn Arg Gly lie Thr Pro 
485 

gec ggt gca get gac ate 
Ala Gly Ala Ala Asp He 
500 

tgg gga cga gtg aca ttg 
Trp Gly Arg Val Thr Leu 
515 

gag tec agt tct eta tec 
Glu Ser Ser Ser Leu Ser 
530 

get act gec ggc aag cct 
Ala Thr Ala Gly Lys Pro 
545 550 
cct gcg age aca act get 
Pro Ala Ser Thr Thr Ala 
565 

gtc att ace get cca aat 



440 
gca tac atg 
Ala Tyr Met 
455 

gtg gca cag 
Val Ala Gin 

aag cct tct 
Lys Pro Ser 

ggc ctt ggc 
Gly Leu Gly 
505 

gat aaa tec 
Asp Lys Ser 

520 
ace age caa 
Thr Ser Gin 
535 

ttg aaa ate 
Leu Lys He 

tec gta acg 
Ser Val Thr 

ggc aca cag 



ggt gga acg 
Gly Gly Thr 
460 

ctt cgt gag 
Leu Arg Glu 

475 
eta tta aaa 
Leu Leu Lys 
490 

tac ccg aac 
Tyr Pro Asn 

ctg aac gtt 
Leu Asn Val 

aaa gcg acg 
Lys Ala Thr 
540 

tec ctg gta 
Ser Leu Val 

555 
ctt gtc aat 
Leu Val Asn 
570 

tat gta gga 



445 

tec atg get 
Ser Met Ala 

cat ttt gtg 
His Phe Val 

gcg gca ctg 
Ala Ala Leu 
495 

ggt aac caa 
Gly Asn Gin 

510 
gee tat gtg 
Ala Tyr Val 



tac teg ttt 
Tyr Ser Phe 

tgg tct gat 
Trp Ser Asp 



aca 1392 
Thr 

aaa 1440 

Lys 

480 

att 1488 
Me 

gga 1536 
Gly 

aac 1584 
Asn 

act 1632 
Thr 

gec 1680 

Ala 

560 

ctt 1728 
Leu 



gat ctg gac 
Asp Leu Asp 
575 

aat gac ttt act 1776 
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Val He Thr Ala Pro Asn Gly Thr Gin 
580 585 
teg cca tac aat gat aac tgg gat ggc 
Ser Pro Tyr Asn Asp Asn Trp Asp Gly 

595 600 
ttt att aat gca cca caa age ggg acg 
Phe He Asn Ala Pro Gin Ser Gly Thr 

610 615 
tat aac gta ccg gtt gga cca cag ace 
Tyr Asn Val Pro Val Gly Pro Gin Thr 
625 630 
taa 



PCT/JP98/04S28 

Tyr Val Gly Asn Asp Phe Thr 
590 

cgc aat aac gta gaa aat gta 1824 
Arg Asn Asn Val Glu Asn Val 
605 

tat aca att gag gta cag get 1872 
Tyr Thr lie Glu Val Gin Ala 
620 

ttc teg ttg gca att gtg aat 1920 
Phe Ser Leu Ala lie Val Asn 
635 640 

1923 



<210> 5 

<211> 1923 

<212> DNA 

<212> Bacillus sp. 



<400> 

atg aga aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 48 
Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

5 10-15 
att ttg teg act gtt gcg tta agt aat cca tct gca ggt ggt gca agg 96 
lie Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 

20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 
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Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 
Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 
Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 

gtc ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 
Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 

85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys lie Leu 

100 105 HO 

gac tac ata cct gat tat get tac att gtc gag tat gag ggc gat gtt 384 
Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 

115 120 125 

aag tea gca aca age ace att gag cac gtg gaa tec gtg gag cct tat 432 
Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

ttg ccg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro He Tyr Arg lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 
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gtg caa tta 
Val Gin Leu 

gat gtg eta 
Asp Val Leu 
195 

gtt gcg cgt 
Val Ala Arg 

210 
ttg tat gga 
Leu Tyr Gly 
225 

aca ggt cgc 
Thr Gly Arg 

act gca tta 
Thr Ala Leu 

ggt cat ggt 
Gly His Gly 
275 

aat aaa gga 
Asn Lys Gly 

290 
gat age ggt 
Asp Ser Gly 



aga ggc 
Arg Gly 
180 

tat att 
Tyr He 

gga att 
Gly lie 

caa gga 
Gin Gly 

aat gac 
Asn Asp 
245 
tat gca 
Tyr Ala 
260 

acg cat 
Thr His 

atg gcg 
Met Ala 

ggg gga 
Gly Gly 



ate gaa 
lie Glu 

acg gca 
Thr Ala 

gtc aaa 
Val Lys 
215 
cag ate 
Gin He 
230 

agt teg 
Ser Ser 

ttg gga 
Leu Gly 

gtg get 
Val Ala 

cct cag 
Pro Gin 
295 
ctt gga 
Leu Gly 



caa ate gca caa 

Gin He Ala Gin 
185 

aag cct gag tat 

Lys Pro Glu Tyr 
200 

gcg gat gtg get 

Ala Asp Val Ala 



gta gcg 
Val Ala 

atg cat 
Met His 

egg acg 
Arg Thr 



265 



ggc tec 
Gly Ser 
280 

gcg aat 
Ala Asn 



gtt gee 
Val Ala 
235 
gaa gee 
Glu Ala 
250 

aat aat 
Asn Asn 

gta tta 
Val Leu 

eta gtc 
Leu Val 



ttc gca 
Phe Ala 

aag gtg 
Lys Val 
205 
cag age 
Gin Ser 
220 

gat aca 
Asp Thr 

ttc cgc 
Phe Arg 

gec aat 
Ala Asn 

gga aac 
Gly Asn 



gga eta cct teg 
Gly Leu Pro Ser 



285 



ttc caa 
Phe Gin 
300 

aat ctg 
Asn Leu 



ata age 
He Ser 
190 

atg aat 
Met Asn 

age tac 
Ser Tyr 

ggg ctt 
Gly Leu 

ggg aaa 
Gly Lys 
255 
gat acg 
Asp Thr 
270 

ggc tec 
Gly Ser 

tct ate 
Ser He 

caa ace 
Gin Thr 



aat 576 
Asn 

gat 62-1 
Asp 

ggg 672 
Gly 

gat 720 

Asp 

240 

att 768 
He 

aat 816 
Asn 

act 864 
Thr 

atg 912 
Met 

tta 960 
Leu 
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305 

ttc age 
Phe Ser 

gga gca 
Gly Ala 

gac tat 
Asp Tyr 

gaa gga 
Glu Gly 
370 
gca aia 
Ala lie 
385 

tat gcg 
Tyr Ala 

aca aag 
Thr Lys 

ata eta 
He Leu 

aac cat 



caa gca 
Gin Ala 

gca gtg 
Ala Val 
340 
gtg cgc 
Val Arg 
355 

ccg aac 
Pro Asn 

aca gtc 
Thr Val 

gac aat 
Asp Asn 

gat gga 
Asp Gly 
420 
tea gca 
Ser Ala 
435 

gac agt 



310 
tac agt 
Tyr Ser 
325 

aat ggg 
Asn Gly 

aaa aat 

Lys Asn 

ggc gga 
Gly Gly 

gga get 
Gly Ala 
390 
ate aac 
He Asn 
405 

egg ate 
Arg lie 



get ggt 
Ala Gly 

get tac 
Ala Tyr 

gat atg 
Asp Met 
360 
ace ate 
Thr He 
375 

acg gaa 
Thr Glu 

cat gtg 
His Val 

aaa ccg 
Lys Pro 



aga tct 
Arg Ser 



tct ctt 
Ser Leu 
440 

aaa tat gca tac 



315 

gee aga att 
Ala Arg He 

330 
aca aca gat 
Thr Thr Asp 
345 

acg ate ctt 
Thr He Leu 

agt gca cca 
Ser Ala Pro 

aac etc cgc 
Asn Leu Arg 
395 

gca cag ttc 
Ala Gin Phe 

410 
gat gtc atg 
Asp Val Met 
425 

gca ccg gat 
Ala Pro Asp 



cat aca 
His Thr 

tec aga 
Ser Arg 

ttc get 
Phe Ala 
365 
ggc aca 
Gly Thr 
380 

cca age 
Pro Ser 

tct tea 
Ser Ser 

gca ccg 
Ala Pro 



320 

aac tec tgg 
Asn Ser Trp 

335 
aat gtg gat 
Asn Val Asp 
350 

gee ggg aat 
Ala Gly Asn 

get aaa aat 
Ala Lys Asn 

ttt ggg tct 
Phe Gly Ser 
400 

cgt gga ccg 
Arg Gly Pro 

415 
gga acg ttc 
Gly Thr Phe 
430 

ttc tgg gcg 
Phe Trp Ala 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



tec tec 
Ser Ser 
445 

atg ggt gga acg tec atg get aca 1392 
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Asn His Asp Ser 
450 

ccg ate gtt get 
Pro He Val Ala 
465 

aac aga ggc ate 
Asn Arg Gly He 



gee ggt 
Ala Gly 

tgg gga 
Trp Gly 

gag tec 
Glu Ser 
530 
get act 
Ala Thr 
545 

cct gcg 
Pro Ala 

gtc att 
Val He 



gca get 
Ala Ala 
500 
cga gtg 
Arg Val 



515 



agt tct 
Ser Ser 

gec ggc 
Ala Gly 

age aca 
Ser Thr 

acc get 
Thr Ala 
580 



Lys Tyr Ala 
455 

gga aac gtg 
Gly Asn Val 

470 
aca cca aag 
Thr Pro Lys 
485 

gac ate ggc 
Asp He Gly 

aca ttg gat 
Thr Leu Asp 

eta tec acc 
Leu Ser Thr 
535 

aag cct ttg 
Lys Pro Leu 

550 
act get tec 
Thr Ala Ser 



565 



cca aat ggc. 
Pro Asn Gly 



Tyr Met 

gca cag 
Ala Gin 

cct tct 
Pro Ser 

ctt ggc 
Leu Gly 
505 
aaa tec 
Lys Ser 
520 

age caa 
Ser Gin 

aaa ate 
Lys He 

gta acg 
Val Thr 

aca cag 
Thr Gin 
585 



Gly Gly Thr 
460 

ctt cgt gag 
Leu Arg Glu 

475 
eta tta aaa 
Leu Leu Lys 
490 

tac ccg aac 
Tyr Pro Asn 

ctg aac gtt 
Leu Asn Val 

aaa gcg acg 
Lys Ala Thr 
540 

tec ctg gta 
Ser Leu Val 

555 
ctt gtc aat 
Leu Val Asn 
570 

tat gta gga 
Tyr Val Gly 



Ser Met Ala Thr 



cat ttt gtg 
His Phe Val 

gcg gca ctg 
Ala Ala Leu 
495 

ggt aac caa 
Gly Asn Gin 

510 
gee tat gtg 
Ala Tyr Val 
525 

tac teg ttt 
Tyr Ser Phe 

tgg tct gat 
Trp Ser Asp 

gat ctg gac 
Asp Leu Asp 
575 

aat gac ttt 
Asn Asp Phe 
590 



aaa 1440 

Lys 

480 

att 1488 
He 

gga 1536 
Gly 

aac 1584 
Asn 

act 1632 
Thr 

gec 1680 

Ala 

560 

ctt 1728 
Leu 

act 1776 
Thr 
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teg cca tac aat gat aac 

Ser Pro Tyr Asn Asp Asn 
595 

ttt att aat gca cca caa 

Phe He Asn Ala Pro Gin 
610 

tat aac gta ccg gtt gga 

Tyr Asn Val Pro Val Gly 

625 630 
taa 



tgg gat ggc cgc aat aac 
Trp Asp Gly Arg Asn Asn 
600 

age ggg acg tat aca att 
Ser Gly Thr Tyr Thr He 
615 620 
cca cag aac ttc teg ttg 
Pro Gin Asn Phe Ser Leu 
635 



gta gaa aat gta 1824 
Val Glu Asn Val 
605 

gaa gta cag get 1872 
Glu Val Gin Ala 

gca att gtg aat 1920 
Ala lie Val Asn 
640 

1923 
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